Sustainability of post-eruption socio economic recovery   for 

the community on Mount Merapi slope through horticulture 

agribusiness region development  

(Case study in Boyolali District) by Antriyandarti, Ernoiz et al.
 Procedia Environmental Sciences  17 ( 2013 )  46 – 52 
1878-0296 © 2013 The Authors. Published by Elsevier B.V.
Selection and peer-review under responsibility of SUSTAIN conference’s committee and supported by Kyoto University; (OPIR), (GCOE-ES), 
(GCOE-HSE), (CSEAS), (RISH), (GCOE-ARS) and (GSS) as co-hosts.
doi: 10.1016/j.proenv.2013.02.010 
Available online at www.sciencedirect.com
 
The 3rd International Conference on Sustainable Future for Human Security 
SUSTAIN 2012 
Sustainability of post-eruption socio economic recovery   for 
the community on Mount Merapi slope through horticulture 
agribusiness region development  
(Case study in Boyolali District) 
Ernoiz Antriyandartia*, Minar Ferichanib, Susi Wuri Anic 
a, b, c Agribusiness Department, Faculty of Agriculture, Sebelas Maret University, Jl. Ir. Sutami 36 A, Surakarta 57126 Indonesia 
 
Abstract 
Merapi eruption occurred in 2010 resulted in damage to a variety of community-owned assets on the Mount 
Merapi slope. Paralysis of profitable activity, further exacerbate the socio-economic conditions. Therefore, it is 
necessary to recover socio economic condition by optimizing the potential resources in there. One of them is the 
development of the horticulture agribusiness region.  Agribusiness development of horticultural crop's purposes are to 
(1) stimulate the growth of geographical investment potential by involving all actors of agribusiness, government, 
farmers / agribusiness and private groups, (2) formulate a mutual work program between the groups in the central 
areas of agribusiness with other relevant parties on the joint development of a regional, integrated and sustainable. 
The study aimed to (1) determine the comparative advantage of selected horticultural commodities in Boyolali, (2) 
formulate the development effort selected commodities. 
Determination of commodities was conducted in stages, namely (1) the selection of candidates for local 
commodities through field observation and consultation with the Ministry of Agriculture, (2) the determination of 
selected commodities by the Policy Analysis Matrix (PAM). The method was used to analyze the comparative 
advantage of a commodity in terms of the resources used to produce these commodities, the resulting output, the 
prevailing economic policies and market distortions that occur. 
Carrot and chili have comparative advantage and can be developed further to secure the future of community on 
Mount Merapi slope. The non-tradeable inputs have been used efficiently and give added value to the farmers. 
Domestic demand of carrot and chili were more profitable provided by domestic production rather than import. 
Farmers received prices of carrot and chili lower than they should. Carrot and chili farmers did not get product price 
protection. Both carrot and chili farming have not received adequate protection. 
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1. Introduction 
Mount Merapi (2968m  asl) is located in Central Java on the geographical position 110º26'30'' East 
Longitude and 7º32'30'' South Longitude, is a type of strato volcanoes most active in Indonesia. Since in 
1672 and 2010 recorded more than 80 times the eruption, with an interval of rest between 1-18 years or 
an average of 4 years. The mountain is located in the District of Sleman, Magelang, Klaten and Boyolali.  
District of Boyolali  which is in Central Java (between 110º22'-110º50' East Longitude and 7 º7'-7º36' 
South Longitude) has an area approximately 4.5% of Central Java. North and west area is mountains, the 
slope of Mount Merapi with a height of about 1.500 meters above sea level. The population living in the 
danger zone of Mount Merapi, some 226,618 people covering 57 villages with a total area of 314.7 km2 
and density per km2. In detail, the people in Boyolali who inhabited the area affected by the eruption 
Merapi is presented in the table below. 
 
Table 1. The Number and Density of The Regional Population Threat Zone Merapi 
(Radius 15 km from the crater) 
 
SubDistrict Number of Villages Total Population Area (km2) Density/km2 
Selo 
Cepogo 
Musuk 
7 
4 
5 
19,129 
10,091 
15,050 
35.6 
13.4 
19.4 
539.1 
753.1 
775.8 
Source: PODES 2008, BPS (In Bappenas-BNBP, 2011) 
 
Eruption of Mount Merapi impact on productive economic sectors in the District of Boyolali damage 
amounting to IDR 100.793.990.000,00 and a loss of IDR 184.903.890.000,00 total damage and losses of 
IDR 285.697.880. 000,00. The impact of the eruption of Mount Merapi on social sector in the District of 
Boyolali damage amounting to IDR 5.652.450.000,00 and a loss of IDR 3.103.080.000,00. Total damages 
and losses amounting to IDR 8.755.530.000,00 (Bappenas-BNBP, 2011). 
In terms of land use, land-use composition of the biggest around Mount Merapi is for agriculture, 
either farming or non-rice paddies.The slope of Mount Merapi in Boyolali have the potential as an area of 
horticultural agribusiness, namely, chili (Capsium annulum Sp.) and carrot (Daucus carota L.) commodities 
that need to be developed sustainability in order to accelerate socio-economic recovery of communities 
after the eruption of Merapi.  
Agribusiness development and horticultural crop's purposes are to (1) stimulate the growth of 
geographical investment potential by involving all actors of agribusiness, government, 
farmers/agribusiness man and private groups, (2) bridge and bring the need of farmers and agribusiness 
group with the private sector and government through cooperation and interdependence, (3) formulate a 
mutual work program between the groups in the central areas of agribusiness with other relevant parties 
on the joint development of a regional, integrated and sustainable. The study aimed to (1) determine the 
comparative advantage of selected horticultural commodities in Boyolali, (2) formulate the development 
effort selected commodities. 
 
 
2. Theoretical Framework 
 
According to Downey and Erickson (1992), agribusiness is a farming business that includes all 
activities from the procurement of agricultural inputs to the marketing of agricultural products or 
processed products of farming. Horticulture is the science of horticulture cultivation of garden plants. 
Naturally, horticulture is a branch of agriculture that produces fruits, vegetables, flowers and ornamental 
plants. Cultivated area is the area defined by the main function to be cultivated on the basis of the 
condition and potential of natural resources, human resources and the artificial resources. 
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Farming is a very complex business. A farmer served as investor, leaders and employees. Since the 
purpose of the farm is always a wide branch, it is always difficult to account the financial situation of the 
farm to determine the profitable of farming as an enterprise. Farming is a very complex enterprise. One 
way that can be used to determine the relationship between costs and income from farming is taking into 
accounts the revenues and costs of farming for one year. The difference in physical factors (climate, 
topography, altitude above sea level and type of soil) caused certain places only at certain plants because 
basically each type plants always need certain conditions. Economic factors (market demand, financing, 
capital available, and the risks faced) will limit farmers on farming. Another factor such as pest, 
sociological, personal choice also will determine the scale of farm. These things are interrelated and 
determine the kinds of commodities that farmers cultivated. The prominent and influence factors need 
more attention to improve farming. It is an attempt to achieve the targets and maintain the sustainability 
(Suratiyah, 2008).  
This study used a framework of thought that agricultural productivity was determined by the potential 
of land, which was characterized by (1) agro-ecological conditions of the elements of land, water, and 
climates, (2) socio-economic conditions of farmers either land, capital, labor and managerial skills, (3) 
input prices were determined by the market whether the input was derived from domestic or import, (4) 
output prices were determined by the output market local, regional, national or international. Another 
factor was the role of government in the provision of public goods (infrastructure, information, 
technology and counseling), regulation (subsidies, tariffs and licensing), and supervision (certification, 
standardization). These factors determined the comparative and competitive advantages and financial 
benefits of commodities as well as social. 
According to the previous studies conducted by Hartono, et.al. (2003), Saptana, et.al. (2005), Kahana 
(2008) Kasim, et. al (2011) and Muhammad (2003) that in developing the agribusiness area is necessary 
to determine the comparative and competitive commodities, strengthening the model of development, the 
study of farming and development strategies that is used. 
3. Research Method 
The location of study was determined by the method of purposive sampling. The selection of a group 
of subjects was based on features or certain qualities deemed to have a close relation with the 
characteristics or properties of the previously known population. Purposive shows that this is used to 
achieve certain goals (Siagian and Sugiarto, 2000). 
In the analysis of farming, quantitative data tabulated and converted in the same units. According to 
Soekartawi (1995), farm income is the difference between the revenue and all costs. Farm income of 
horticulture was selected from the following calculation: 
 
R = Y.Py - i. Pi 
Where : 
R   = Revenue of selected farm commodities. 
Y = Production of selected commodities 
Py = Price per unit of selected commodities 
Xi = The use of factor i-th 
Pi  = price of i-th factor per unit 
 
To analyze the feasibility of selected farm commodities used analysis of R/C ratio. The greater the value 
of R/C ratio of farming was more feasible (Soekartawi, 1995). 
Determination of commodities was conducted in stages, namely: (1) the selection of candidates for 
local commodities through field observation and consultation to the Ministry of Agriculture in Central 
Java; (2) determination of commodities used the Policy Analysis Matrix (PAM). The method was used to 
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analyze the comparative advantage of a commodity in terms of the resources used to produce these 
commodities, the resulting output, the prevailing economic policies and market distortions that occur 
(Monke and Person, 1995). There were two types of costs on PAM, one for tradable inputs which can be 
traded in the international markets (e.g. fertilizers, pesticide) and other for non-tradable inputs (e.g. seed, 
labor). For tradable inputs, the social price was easy to calculate as it was the CIF (cost, insurance, 
freight) import price or the FOB price if the good was exported. The social value of the additional output 
is thus the foreign exchange saved by reducing imports or earned by expanding exports (Ahmad and 
Martini, 2000). 
 
4. Results and Discussion 
 
This study used 60 sample farmers, 30 carrot farmers and 30 chili farmers. Table 2 shows the 
characteristics of sample farmers, including number of family laborer, education, area of agricultural 
owned land, land use (planted area) for carrot or chili, crop intensity, production and cost. 
 
             Table 2. Farmer Characteristic 
 
Characteristics Carrot Chili 
Number of farmers 
Education (year) 
Number of family labor (person/household head) 
Area of agriculture owned land (ha/household head) 
Land use (planted area;ha/household head) 
Crop intensity 
Production (kg) 
Revenue (IDR) 
Cost (IDR) 
30 
6 
2,7 
0,1437 
0,1470 
3,17 
1077 
2.176.500,00 
625.292,00 
30 
6 
3 
0,0878 
0,2271 
10,17 
458 
3.268.917,00 
880.108,00 
              Source: Farm Household Survey, 2012 
 
Carrot is main horticultural commodities in Central Java. Carrot grows well in the plateau area with 
cool conditions and moist air. Rainfall, humidity, sunlight and wind greatly affect plant growth and tuber 
production of carrot (Cahyono, 2002). Boyolali is the biggest carrot harvest area in Central Java. With 
cool-temperate highlands, the region in Boyolali is suitable for the cultivation of carrot. Therefore, it is 
high possibilities to develop carrot agribusiness region in this district. The average area of land for carrot 
farming was not too large, only 0,1470 Ha with revenue amounting to IDR 2.176.500,00 and the 
affordable cost of IDR 625.292,00. Carrot farming were profitable both farmers and society as a whole as 
indicated by the value of R/C private and social at 3,48 and 17,45. Even though, price of carrot at harvest 
time very cheap (only IDR 400/kg), it was still possible to develop carrot agribusiness. Thus the carrot 
farming in Boyolali was feasible to be developed further. 
Most farmers cultivated carrot in intercropping with tobacco. But they were mixed with vegetable 
crops such as onion leaf, mustard, lettuce, peas, broccoli, cabbage and onions. They were also mixed with 
food crops such as corn. 
The result of Policy Analysis Matrix (PAM) of carrot farming was described in Table 3. The social 
profit of carrot farming was much larger than private profit. This suggested that there was an indirect 
transfer of farmers to the community. PCR was 0,17, meant that the non-tradeable input has been used 
efficiently and give added value to the farmer. DRCR of 0,04 indicated that domestic demand of carrot 
was more profitable provided by domestic production rather than import. Negative OT (-7.244.333.33) 
showed that farmers received a price of carrot lower than it should. NPCO smaller than 1 (0,23) showed 
that carrot farmers did not get product price protection. Negative FT (-32.729,59) showed that the farmers 
paid the non-tradeable input cheaper than it should. On the other hand, for tradeable inputs, farmers were 
paid higher than they should (IT is 118,094.25). Protection for tradeable input was 165 %, indicated by 
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NPCI value of 1,65. Overall, it can be concluded that the carrot cultivation has not demonstrated 
sufficient protection showed by NT negative (7,329,697.99) and the EPC was less than 1 (0,20). 
 
Table 3. Indicator of Carrot Farming Advantage in Boyolali 2012 
 
Parameter Revenue Tradeable Cost Non Tradeable Cost Profit 
Private Price 
Social Price 
Policy Impact 
Private Profit 
Social Profit 
Private Cost Ratio (PCR) 
Domestic Resource Cost Ratio (DRCR) 
Output Transfer (OT) 
Nominal Protection Coefficient Output (NPCO) 
Factor Transfer (FT) 
Input Transfer (IT) 
Nominal Protection Coefficient Input (NPCI) 
Net Transfer (NT) 
Effective Protection Coefficient (EPC) 
2.176.500,00 
9.420.833,33 
(7.244.333,33) 
1.551.208,33 
8.880.906,33 
0,17 
0,04 
(7.244.333,33) 
0,23 
(32.729,59) 
118.094,25 
1,65 
(7.329.697,99) 
0,20 
299.737,5 
181.643,25 
118.094,25 
 
325.554,1667 
358.283,7529 
(32.729,59) 
1.551.208,33 
8.880.906,33 
(7.329.697,99) 
 
Primary Data Analysis, 2012 
 
Boyolali district is also a production center of chili with 2.402 Ha harvested area and production of 
58.330 Ku. Chili is one of the leading seasonal vegetables which have several advantages such as 
tolerance to climate change, resistant to pests and diseases, high productivity and long harvest time (> 1 
year) and can be retained for up to 1 week.  Farm expenditure was allocated to the cost of labor for 
digging the soil was equal to 19.60%. Allocation of labor costs outside of the family was for weeding at 
9.09%. Farmers began to cultivate chili by using an organic and organic fertilizer. The use of urea 
fertilizer was 11.92% of the total cost of farm chili. ZA fertilizer use was also relatively large, 10.75% of 
the total cost of farming. 
 
Table 4. Indicator of Chili Farming Advantage in Boyolali 2012 
 
Parameter Revenue Tradeable Cost Non Tradeable Cost Profit 
Private Price 
Social Price 
Policy Impact 
Private Profit 
Social Profit 
Private Cost Ratio (PCR) 
Domestic Resource Cost Ratio (DRCR) 
Output Transfer (OT) 
Nominal Protection Coefficient Output 
(NPCO) 
Factor Transfer (FT) 
Input Transfer (IT) 
Nominal Protection Coefficient Input (NPCI) 
Net Transfer (NT) 
Effective Protection Coefficient (EPC) 
3.593.166,67 
15.110.839,88 
(11.517.673,21) 
2.713.058,33 
14.177.407,51 
0,16 
0,04 
(11.517.673,21) 
0,24 
(73.292,17) 
19.968,13 
1,06 
(11.464.349,18) 
0,22 
344.295,8333 
324.327,70 
19.968,13 
 
 
535.812,5 
609.104,6652 
(73.292,17) 
2.713.058,33 
14.177.407,51 
(11.464.349,18) 
Primary Data Analysis, 2012 
 
Average revenues of farmers from chili farming was IDR 3.268.917,00. Chili farmers received prices 
from collectors of IDR 5.300,00/kg. Crop production was sold for cash and carry. The average cost of 
chili farming in surveyed area was IDR 880.108,00. Privately, chili farming was profitable as well as 
social, indicated by the value of R/C ratio of 3,71 for the private and 15,98 for social. This means chili 
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farming was profitable for both farmers and society. Thus, chili farming in Boyolali was feasible to 
continue to be developed. 
From Table 4, it can be seen that the social profit of chili farming was much larger than private profit. 
This depicts that there is an undirect transfer of farmers to the community. PCR equal to 0,16 indicates 
that the non-tradeable input has been used efficiently and give added value to the farmer. DRCR of 0,04 
illustrated that domestic demand of should be provided by domestic production, not import. OT was 
negative (-11,517,673.21) showed that farmers received a price of chili lower than it should. From the 
value of NPCO (0.24), it was known that chili farmers did not get product price protection. Negative FT 
(-73,292.17) showed that the farmers paid the non-tradeable input lower than it should. Similarly, for 
tradeable inputs, farmers were also paid less than they should (IT was negative (-19,968.13)). Protection 
of  tradeable input was 106%, indicated by NPCI value of 1.06. Because NT was negative 
(11,464,349.18) and the EPC was less than 1 (0,22), it can be concluded that the chili cultivation has not 
receive adequate protection.  
 
5. Conclusion and Recommendation 
 
Carrot and chili have comparative advantages and can be developed further to secure the future of 
community on Mount Merapi slope. The social profits of carrot and chili farmings were much larger than 
private profit. This suggested that there were indirect transfers of farmers to the community. The non-
tradeable inputs have been used efficiently and give added value to the farmers. Domestic demand of 
carrot and chili were more profitable provided by domestic production rather than import. Farmers 
received prices of carrot and chili lower than they should. Carrot and chili farmers did not get product 
price protection. Farmers paid the non-tradeable input of carrot and chili farmings cheaper than they 
should. For tradeable input of carrot farming, farmers were paying higher than it should while for chili 
farming famer were paying less than it should. Both carrot and chili farming have not received adequate 
protection. Carrot can be developed further by the existence of price protection and necessary efforts to 
increase production and productivity, thus the cost per unit was less expensive. Chili has a comparative 
advantage and can be further expanded through expansion, the addition of more capital and intensive 
maintenance. 
Therefore, to ensure the sustainability of the horticulture agribusiness region development as a socio-
economic recovery for the communities of Mount Merapi slope after the eruption, it is needed the 
following supported strategies and policies, namely 1) government intervention to protect the carrot and 
chili farming both in terms of input and output ; 2) subsidies to overcome the problem of high prices of 
carrot inputs ; 3) ban import for carrot and chili; 4) regulation for  the price of carrot and chili; 5) facilitate 
infrastructure of carrot and chili production center. The success of this program will recover the real 
socio-economic conditions and ensure the future security of the people on the Mount Merapi slope which 
is prone to disasters. 
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